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This iisang of claims replaces all prior versions and listings of claims m the application: 

?t ! J Of M- 

1. (Cancelled) 

2. \ in , r su i L r - I s < s\ u 

comprise second-order statistics of the propagation medium, 
% (Cancelled) 

4. ( Previously Presented) A .method comprising: 

selecting a subset of active antennas from a plurality of available antennas in a multi- 
element antenna system based on higher-order statistics of a propagation medium; and 

selecting a constellation for transmission on the active antennas, where said selecting the 
constellation tor transmission on the active antennas comprises selecting different constellations 
for two or more of the active antennas. 

(lie s v ks uu u hod of claim 4, where the multi-element antenna 
system cc prist f in rauh ile-oi (MEMO) systen 

6. (Previously Presented) The method of claim 4, where said selecting comprises 
selecting the subset, of active antennas based on correlation matrices among the active antennas. 
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7. (Previously Presented) A method comprising: 

seketing a subset of active antennas from a plurality of available antennas in a multi- 
element antenna sysiem based on higher-order statistics of a propagation medium where said 
sc is g c-t up > es seiet i ~ < 1 • > bt antennas to raaximi mi ii u sigi a o- 
noise ratio (SNR) margin. 

S. (Previously Presented) The method of claim 4, where said selecting comprises 
selecting the subset of active antennas based on. a fixed data rate. 

9. (Currently amended) A method comprising: 

selecting a subset of active antennas from a plurality of available antennas in a multi- 
element antenna system based, on higher-order statistics of a propagation medium where sai d 
selecting comprises determining a subset including M T active transmit antennas substantially in 
accordance with the equation 

- iw in " X ' {}} [k \imU iK > >hn„ w uhees 

M T {T' r ■" ' -1) 

• - ! v ^ 1 vp^^on. s.a.dummy \ ana'ue tor opo m zmg the M t 

„ KT 1 n , gO- hVK..'|M) u j Jd ),)! J.ir l; ly J\ ^ , , 

v^gg ii A 7 ! iegiesv.g - t it ; i ^ e> igtluMj 

t » v ! 1 i i 1 H u,NO i s wa i v a 

s uag w 0 <. <\ t A A A* >t_i ' \ A f r < m run ng 

d. y? X'i d cA re; K i A l f ) X^iresents a cor ok\ conjugate ot mad \ [ A, ' / | K f 
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re present s a number of receive antennas. ( 2 v/vj ' : ' - 1 1 represents a constellation for t he M T active 
trans mit antennas, and by repres ents a fix ed data rats. 

1 ' Previ ush Presents s I j tethod of claim 4 S further comprising diocadng 
iK^tiia v'i ^ t * i u ' v u i n 

1 1 . (Currently Amended) A method comprising: 

selecting a subset of active antennas from a plurality of available antennas in a multi- 
element antenna system based on higher-order statistics of a propagation medium where said 
selecting comprises determining a subset including \i active transmit antennas substantially in 
accordance with the equation 

(M T ,p)~ arg tnaxj -J--- 1 In detiR , (M r ,/?))+ J. J~ - h T In 2 j ~ hi ^ , j . where o represents 
i dk^> \ -> t msnnt ?ntcm as 7 j > n f t ri im d , 

RjA/,./?} co rrelation nutr \ amo ; - \. <'cnrc.M.rts 

I'M v. ^ - n , n a;\ ' nnnscnn i j ^ol'l, n 'c 

12, (Cancelled) 

H (P viou«h !> ■ ed) Ih para i ot c n 15. wherein the 1 het der 
statistics comprise second-order statistics of the propagation medium. 
14. (Cancelled) 
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15. (Previously Presented) An apparatus comprising: 

a processor operative to select a subset of active antennas from a plurality of available 
antennas based on higher-order statistics of a propagation medium, wherein the processor is 
operative to select a constellation for transmission on the active antennas and to select different, 
constellations for two or more of the active antennas. 

1 6. (Previously Presented) The apparatus of claim 1 5, where the apparatus comprises 
at least a portion of a maUiple-in multiple-out (MIMO) device. 

1 7. (Previously Presented) The apparatus of claim 1 5 where the processor i s operati ve 
to select the subset of active antennas based on correlation matrices among the active antennas, 

18. (Previously Presented) An apparatus comprisragf 

a processor operative to select a subset of active antennas from a plurality of available 
antennas based on higher-order statistics of a propagation medium where the processor is 
operative to select an optimum number of antennas to maximize a minimum, signal- to-noise ratio 
(SNIl) margin. 

19. (Previously Presented) The apparatus of claim 15, where the processor is 
operative to select the subset of acti ve antennas based on a fixed data rate. 

20. (Currently Amended) An apparatus comprising: 

a processor operative to select a subset of active antennas from a plurality of available 
antennas based on higher-order statistics of a propagation medium where the processor is 

! >c> «. ^ ivt ne)< . i!L M up i wi f mui - h h\t nab t ^eco dance 

with the equation (A/ , P -argmas >! ill {K, M r )H iK M )} where 
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te M t active 1 mit .<?! ? E is a dunurn a; > 

opur n h ^ iv -I i. i _e l i - - ^ ',k p 

irdsC^ 1 t i _ tl _ ! R id/ ,p) f^f^SLV ^ , 

1 N> Lbn - l ! ' I (A U ; .boats »» 

^oi',' ! s ,.i n n ^ ' H \ 1 i i 1 ! t >res its an 

^ A matrix having distributed elemersts. id a. . b t n ' u o ^ j j_ v o 

matrix I /- ' ; e lev ^ i u rib > ooi> _ a. r - : ay ex h 

a istdl . 1 > _ sJ ^ in i .i.t 

.21 , (Previously Presented) The apparatus of claim 1 5 where the processor is operative 

to allocate substantially equal power to each of said active antennas. 
22. (Currently Amended) An apparatus comprising: 

a processor operative to select a subset of active antennas from a plurality of available 
mr st a - s joi'fi ii * a k of a propagation medium where the processor is 
operative to select a subset including M- f active transmit antennas substantially in accordance 

with the equation {At , . p) - arg rpax.j | In det(il r (M r , p) )+ £ V - £>y In 2 - In iW r 1 4 

^ ^ p i c > . i > i v J_J_t V „tm ., tv so *! huh <- b say v,i^ a , avis \ i, a'dv. m 
oojii i v\ \ < t _ s r n » t >, n ny .bin 
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^ ^ ' ^ l i \ v li\ illil ) v IN 1 \ 1 lM IK! 

23. (Cancelled) 

24. (Previously Presented) The apparatus of claim 26, wherein the higher-order 
sta istics co i pi second < rde? statistics of the propagation medium.. 

25. (Cancelied) 

26. (Previously Presented) An apparaius comprising: 

a processor including means for selecting a subset of active antennas from a plurality of 
hie amc i - iv • r hgher-order statistics of a propagation medium and means for 
selecting a constellation tor transmission on the active antennas including means for selecting 
different constellations for two or more of the active antennas. 

27. (Previously Presented) The apparatus of claim 26, where the apparatus comprises 
at least a .portion, of a ■muHipie-in multiple-out (MIMO) device. 

28. (Previously Presented) The apparatus of claim 26 farther comprising means for 
vhu n*< - ^ krmas based on correlation matrices among the active antennas. 

29. (Previously Presented) An apparatus comprising: 

a processor including means for selecting a subset of active antennas from a plurality of 
i 3k i s based on h i u r statistics oi pro] gallon me nn ere d 
selecting <. irises sek i i optimun be m naxim s nun nal-to- 

noise .ratio (SNR) margin. 
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30. (Previously Presented) The apparatus of claim 26, further comprising means for 
selecting the subset of active antennas based on a fixed data; rate. 



aprocesso n uding m an or selecting a subset ©£ active antennas from a plurality of 
available antennas based on higher-order statistics of a propagation medium and means for 
determining a subset including M T active transmit antennas substantially in accordance wim the 



atennag^ U, represen ts a Ji mmv \ a s . i • 
i«p»'i»i/'*«if \ V ,u ' i i i 1 anten nas, p represe nts a dummy variable for opt imizing tin.- p 

•r - ^ ' n% R 7 { hi , , p) represen ts a eoirel.atibn n 

among th e Mt a ctive transmit anten nas, %.^(H''JK r% . M 7 )H„ iX /: , Afm represents a mean 

b s ■ of a square matrix (H" ; ( AT. . M T )E ^ ( K , . M ; ■ s re sents an 

A X !■/ sal .v tax ng dis tributed elements, H*.( , A/ r ) represents a compl ex conjugate of 
matrix 11 ;\ f • - tuimbcr of receive antennas, (2* '"' -O re presents a 

constellation for ihe M :[ active tran smit ante nnas, and by represents a fixed dat a rate . 

32. (Previously Presented) The apparatus of claim 26. further comprising means for 
i «ti ^ «. U aJf ew to ca.ho s d it ac i\e 3 jtei t s 



(Currently Amended} An apparatus comprising: 



equation (M r , p) - argmax— 




I Hli;j (B;.(A% 5 M ? ) H B .(A% , M ? . )} . where p 



Attorney's Docket No.: 13361-050001 /MP025? 



33. (Currently Amended) An apparatus comprising: 

a processor including means tor selecting a subset of active antennas from a plurality of 
available antennas based on higher- order statistics of a propagation medium and means for 
determining a subset including M r active transmit antennas substantially in accordance with the 

equatioi to p arg maxjj— | mdet(a f (M } ,/?)} x x 1 «1k 

represents In dices of the M y active t ransmit antennas.. M , . e < n i > l s 

optimi sing the Mr active transmit antenna^ 
subs, as_ R r t ' .. p) jgmresejm 

deno te a n umber of receive antennas:, and by represents a fixed data rate, 

34, (Cancelled) 

3 5. (Currently Amended) The m e tho d system of claim 37. wherein the higher-order 
statistics comprise second-order statistics of the propagation medium. 

36. (Cancelled) 

37. (Previously Presented • A system comprising: 
a propagation medium; 

a first transceiver including a plurality of available antennas: 
a second transceiver including 
a plurality of available antennas 

a processor operative to determine higher-order statistics of the propagation medium 
from signals received from the plurality of available antennas at the first transceiver; and 
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an antenna selection module operative to select a subset of active antennas from the 
plurality of available antennas based on higher-order statistics of the propagation medium, where 
the processor is operative fo select a constellation lor transmission on the active antennas and 
select different constellations lor two or more of the active antennas. 

38. {Previously Presented) The system, of claim 37, where the system comprises at 
least a portion of a multiple-m multiple-out (M1MO) device. 

39. (Previously Presented) The system of claim 37 where the processor is operative to 
select the subset of active antennas based on correlation matrices among the active antennas. 

40. (Previously Presented) A system comprising: 
a propagation medium; 

a first transceiver including a plurality of available antennas; 
a second transceiver including 
a plurality of available antennas 

a processor operative to determine higher-order statistics of the propagation medium 
from signals received from the plurality of available antennas at the first transceiver; and 

«.{ u t i sf t id! oi 5 dr o s S is it i Kir tit, 

pluralit) of available antennas based on higher-order statistics of the propagation medium, 

- v , . 1 M>t -> >v ii e ^ L e anon num number of antennas to maximize a 
minimum signal-to-noise ratio (SNR) margin. 

41. (Previously Presented) The system of claim 37 where the processor is operative to 
sele< ! :> u^ u . a; . ^ >a ei on a fix d rate 
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42. (Currently Amended) A system comprising: 
a propagation medium; 

a first transceiver including a plurality of available antennas; 
a second transceiver including 
a plurality of available antennas 

a processor operative to determine higher-order statistics of the propagation medium 
torn signals re t ?d from . plurality of available antennas at the first transceiv&ri arid 

an antenna selection module operative to select a subset of active antennas from the 
plurality of available antennas based on higher-order statistics of a propagation medium, 

where the processor is operative to select a subset including M T active transmit antennas 
substantially in accordance with the equation 

{M ,p) i { • CECjK s M r )BJK f ,M T )). whet < pjej 

(io.S! M T (2 -1) 

nt'u'^ ^ m i ^e ant e mas. M k i mg n. 

Nli «iui\l n j , ] i ma 10 a n -'c * M m t n k - i h - 

n^arnti mi um c i-'-m c R { 0 p) i epu-scn ts a urn . n sg to \' 

active ir^ v ' . « < <h.\lh~, \f Ml { A 1/ * up» <■ t> - . ) as > Jaeog.j 

st - L ^ 1 IN <* 1/ M ^.\/ H n I! i Ljl^L I / \ i Si 0 i 

\ .... n i a > ) cpvvry^ a co nplr x conjugate of mamv 11 . (Ay 0 h Kg 
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t ransm it antennas, and b :j - represe nts a fixed data rate. 

43. (Previously Presented) The system of claim 37 where the processor is operative to 
allocate substantially equal power to each of said active antennas. 

44, (Currently Amended) A system comprising: 
a propagation medium; 

a first transceiver including a plurality of available antennas; 

a second transceiver including a plurality of available antennas- 

a processor operative to determine higher-order statistics of the propagation medium 
from signals received from the plurality of available antennas at the first transceiver; and 

an antenna selection module operative to select a subset of active antennas from the 
i - as based on higher-order statistics of the propagation mediuni, 

where the processor is operative to select a subset including M T active transmit antennas 
substantially in accordance with the equation 




- - ' - - - J! ' <- ■ 1 _ ' cw - ' ' *~ 

- 1 I - i dj Si w 
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45. (Cancelled) 

46. (Previously Presented) The computer program of claim 48, wherein the higher- 
order statistics comprise second-order statistics of the propagation medium. 

47. (Cancelled) 

»' » 'reset ) A computer program comprising the steps of: 

selecting a subset of active antennas from 8 plurality of available amentias in an multi- 
element antenna system based on higher-order statistics of a propagation medium; and: 

' ect n< ota el ion foj trans 1 .Nsion on the active antennas including selecting 
dil fo ent e. sielh as for two or more of the acti ve antennas. 

49. (Previously Presented) The computer program of claim 48 where the multi- 
element antenna system comprises a multiple-in multiple-out (MMO) system. 

50. (Previously Presented) The computer program of claim 48 where said selecting 
comprises selecting the subset of active antennas based on correlation matrices among the active 
antennas, 

5 1 . (Previously Presented) A computer program comprising the steps of: 
selecting a subset of active antennas from a plurality of available antennas in an multi- 
element antenna system based on higher-order statistics of a propagation medium where said 
selecting comprises selecting an optimum number of antennas to maximize a minimum signal-to- 
noise ratio (SNR) margin. 

52. (Previously Presented) The computer program of claim 48 where said selecting 
* " M <■ - ! v. 1 i t v^ed on a Gxed da 
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53. (Currently Amended) A computer program comprising the steps of: 
selecting a subset of active antennas from a plurality of available antennas in an multi- 
element antenna system based, on higher-order statistics of a. propagation medium, wherein said 
selecting comprises determining a subset including M T active transmit antennas substantially m 
accordance with the equation 

\V r> i ■ — 1 ! — HA A \1 U I * s - uiep presents 

t<AA .MA.2' V "" ; -1) 

i /urn the 

| ' t I ' v li n J Jg ! ^ 

i'ttyei * ri!\'\ \/ H ,{ K„,.\i ,) represent s_a mean 

• Square matrix i[l\\K , . , A ! )\l Y {K r JA n s li {K-...M .) r epresents an A X A. nnarA having 

LmmtL, i s i\ » iyu^ i (i x m j it i \ > K, 

represents a number of receive antennas. (2 ;J; ' - i \ _ j _> y ^ c Si , _ 1 _\ tK __j_ 
Aansmatjaitenrjas, and br r epresents a .Qxcd data rate. 

54. (Previously Presented) The computer program of claim 48 further comprising 
generating a signal operative to allocate substantially equal power to each of said active 
antennas. 

55. (Currently Amended) A computer program comprising the steps of: 



Applicant : Ravi Naiasimhan atoraev's Docket No 3361-050 

• : !No, : 10/656,00; 

Filed -\ , — 5, . > 

Page : 15 of 25 

selecting a subset of active antennas from a plurality of available antennas in an multi- 
element antenna system based on higher-order statistics of a propagation medium, wherein said 
selecting comprises determining a subset including M T active transmit antennas [by solving for] 
substantially in accordance with the equation 

O f «)-ai mix b <. i i W ] 1, s/ yh ^cp vp y.s-nts 

w>*>{M T l J j 

! en J j ^ i <- .c o ' wit a dumrn v , i 2 i Si the 

I 'v-mav / te ptesents a dummy % arable > << 1 s .n. .ie p_mC *. \ 

R { •/ ,rl represe nts a correlate ' 1 10 u 1 ' x , a 01 i : q_a x opu^l- 

a number of rec er. . its las, and br represents a fixe d data rate, 

56. (Cancelled) 

57. (Currently Amended) The-mefeo d system of claim 40, wherein the higher-order 
statistics comprise second-order statistics of the propagation medium. 

53, (Currently Amended) Tne-asetfee a system of claim 42, wherein the higher-order 
statistics comprise second-order statistics of the propagation medium. 

59. (Currently Amended) The-a*H&ed system of claim 44, wherein the higher-order 
statistics comprise second-order statistics of the propagation medium. 



